This paper realizes the hazards of chromium contamination and pollution caused by the use of Chrome Composite Leather-Clad (CCLC) rollers commonly used in cotton roller ginning industries and attempts to eliminate the chromium contamination and pollution during the complete process. The cotton roller ginning process is the mechanical separation of cotton fibres from their seeds by means of one or more rollers to which fibres adhere while the seeds are impeded and struck off or pulled loose. Most of the cotton ginning operations are done using roller gins. The roller coverings contain about 18000 to 30000 mg/kg (ppm) as total chromium of trivalent and hexavalent forms which are toxic on human health. When the seed-cotton is ginned, the ginned lint cotton adsorbs with it about 140 to 1990 mg/kg (ppm) as total chromium of trivalent and hexavalent forms. Cotton dust is a good adsorbant of Cr (III) and Cr (VI) from chrome Specific Dust (CSD) being powdered during ginning operation. Due to persistent rubbing of CCLC roller over the fixed knives, this carries with it 25 to 100 mg/kg (ppm) which according to eco-standards for yarn and fabric, should not be more than 0.1 mg/kg (ppm). The chromium contamination in cotton seeds and oil are 125 to 300 mg/kg (ppm) and corresponding eco-standard is 2 mg/kg. This causes chromium poisoning lead to skin disorders and liver damage on human and animal health. Subsequently the same or less amount is carried till textile of effluent which according to environmental standards should not be more than 2 mg/1. The traces found contain hexavalent chromium being adsorbed from chromiumcontaminated lint, yarn, fabric, seeds and by products and textile effluent.
chromium content in respirable suspended particulate matter (RSPM) is 150 ppm. Gin and mill workers are exposed to this chromium pollution, is susceptible to health hazards. Toxic effects are produced by prolonged contact with airborne or solid or liquid chromium compounds even in small quantities. The three pollutants, viz., cotton dust, chromium and leather powder and/or other foreign matter, under favourable conditions of sunlight (photo energy), humidity, temperature and air movement interact and produce chrome specific dust (CSD) which is a serious pollutant due to synergistic interacting function. A human health survey is made among the workers of the cotton ginning industry and the people exposed to the contamination and pollution such as the children with working mother in order to study the occupational health and safety of the industry. Chromium poisoning is observed in animal liver due to the consumption of contaminated cotton seeds. To offset this problems, pollution-free rubberized cotton fabric rollers or eco-friendly rollers for commercial studies have been designed, fabricated and experimented in rollers gins. This controls and nullifies chromium contamination and pollution during the complete process. Cotton technological parameters are well proved for commercial acceptance.
Introduction
The cotton roller ginning process may be briefly defined as the mechanical separation of cotton fibres from their seeds by means of one or more rollers to which fibres adhere while the seeds are impeded and struck off or pulled loose. The principle of this roller ginning process was invented by McCarthy. The method is holding the fibres by adherence over the surface of leather rollers and removing the seed-cotton. Figure-1 ; Configuration of Cotton Roller Ginning Process. Since the semi-finished chrome leather washers contains 3 to 4% as total chromium and are being used by roller ginning industries in India, Africa, Tanzania and Egypt attention has been drawn to view the contaminating and polluting aspects during the complete process. The chrome specific dust pollutes the gin-house air and the cotton processing workers suffer from chromium bound diseases and physiological disorders. The chromium adsorbed into lint causes allergic symptoms, cancer incidence, brain damage, chronic ulceration and perforation of nasal septums to cotton processing workers. Toxic effects are produced by prolonged contact with airborne or solid or liquid chromium contamination and pollution even in small quantities.
Cotton seeds get contaminated with chromium from the source. Present work is aimed to identify and study the environmental and health related problems faced with currently used Chrome Composite Leather-Cladding (CCLC) rollers. Some experimental results of chromium analysis and relevant eco-standards, quantity of respirable and suspended particulate matter samples, health survey observations and cotton technological reports of eco-friendly lint and chrome contaminated lint are presented for assessing the hazards of chromium contamination of lint, yarn and fabrics and air pollution problems due to chrome specific dust (CSD). After realizing the hazards of chromium contamination inlint, seed, yarn, fabric and textile effluent and air pollution problems due to chrome specific dust in ginning and textile environment, there is a need to eliminate contamination and pollution due to chromium at the source that is at cotton ginning process being done in these countries.
Description and Performance of CCLC Rollers in DR gins
The roller is the major component of DR gin. The gin roller length varies from 1025 to 1148 mm with a diameter varying from 178 to 180 mm suitable for operation. Based on the environmental impacts of CCLC rollers in roller ginning industries, the first part of the present study pertains to assess environmental chromium pollution during the cotton ginning process.
Basis of Design and Development of Eco-friendly Chrome Less Roller for Cotton Roller Gins
In conventional ginning process, CCLC rollers emits tremendous chromium in ginning environment due to constant dust-producing, grinding action which contaminates the cotton and its products. This also causes air pollution in the mill environment. An exhaustive study is needed for the development of eco-friendly chrome less roller, which can be an alternative to the existing CCLC rollers.
An exhaustive material studies are done for the suitable material's selection of the gin rollers which are made of Walrus animal skin, Spider tuck packing, coir-board, rubber packing, metal cylinder, rubber roll, fabric and rubber packing, leather, cotton, rubber and cork, plastics and fluorinated ethylene propylene. The peculiar gripping action or adherence of the cotton fibres to the roller surface is considered while designing the rollers. The leather surfaces possess interfibrillary action, which enables to adhere the fibre on the surface. This particular property is studied extensively for the different materials and combination of different materials so as to design and fabricate laboratory gin chrome less rollers for gin roller experimentation device (GRED) and prototype eco-friendly chrome less rollers for existing DR gins. One of the associated objectives of laboratory studies are to define the physical properties of a roller covering material which contributes to its energy consumption, ginning rate potential, ecofriendly parameters, cotton technological parameters, mechanical engineering analysis, wear resistance properties, heat proof capacity and to search better roller covering materials.
Materials and Methods
For the present study, roller wearing and compaction rate study were conducted Table 2 .
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Results and Discussions
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TABLE-5 DATA OF ENGINEERING ANALYSIS OF ECO-FRIENDLY COTTON LINT AND CHROMIUM CONTAMINATED LINT
Seed Expected useful life of washer 844 Machine-hour 437.5 Machine-hour (wearing up to 30000 µm)
12.
Friction of roller to lint 0.768
ROLLER/GINNED ROLLER / LINT GINNED LINT  ------------------------------------------------------------------------------------------------------ ----------------------------------------------------------------------------------------------------- 
Conclusions and Suggestions
The CCLC rollers used in ginning industries get powdered during ginning operation and enter the environment as Chrome Specific Dust. It was observed that the chrome specific dust contaminates cotton and its products. The chromium contamination levels for cotton and its products were abnormal for all the samples except that the cotton samples obtained from RCF roller gin rollers i.e., eco-friendly ginning industries. As per the environmental standards (MOEF Notification No.157, 1996), chromium content in cotton and its products not to be more than 0.1 ppm. The samples, namely, lint cotton, yarn, fabrics, seed, linter, edible oil and oil cake were found contaminated and their levels were in the range of 110 to 1990 ppm obtained from the source of dust-producing grinding CCLC rollers sample which contained 18,077 to 30,783 ppm. The ginned lint cotton gets contaminated to an extent of 143 to 1990 mg/kg (ppm) of chromium and the woven fabrics to the tune of 17 to 45 ppm of chromium against the safe limit of 0.1 ppm. The variations in concentration levels were because of the coating of chromium with fine dust particle and adsorption properties on to the cotton and its products. The chromium was not detected from RCF ginned lint cotton as there is no chromium in the source, which confines the eco-standards.
On the basis of the design and development of various rollers with subsequent performance evaluation studies, chrome-free RCF roller has been demonstrated with reference to techno-commercial and eco-friendliness in ginning industries. The newly developed RCF rollers are successful and effective in functioning and in ginning out the seed-cotton. Cost economics study reveals that eco-friendly RCF roller ginnery sounds better in all aspects with reference to environmental, cotton technological and techno-commercial aspects. This improved technology is amenable for commercialization to the industries.
Though the initial cost of the RCF roller is 11 times more than the life of CCLC roller, the high price is compensated, as it is durable upto an estimated life of seven years than more of a few months of CCLC rollers. Besides, it ensures the following advantages.
(1) There is negligible wear and tear and also zero maintenance, (4) It is observed that the noise level in eco-friendly ginneries is reduced to a range of 4 to 7 dB (A) due to inherent properties and cushioning effects, (5) Eco-friendly cotton and its products can be obtained.
(6) Labour output / hr is 2.4 standard performance rating, that is twice than CCLC ginneries because of cleaner environment. 3. Most of the cotton ginning operations are done using roller gins in India, Africa, Tanzania and Egypt. Out of the lint obtained from these CCLC roller ginneries in this countries, it is quite important to appreciate the fact that the lint so produces is contaminated with chromium powder produces deleterious effect on the people working in the vicinity. Yarn and seed obtained is also contaminated with chromium. Toxic effects are produced by prolonged contact with airborne or solid or liquid chromium contamination and pollution even in small quantities. Hence, it is imperative that a policy decision be taken to replace the presently used CCLC rollers with eco-friendly rollers or vegetable tanned leather rollers.
